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Abstract 
This study aims to evaluate if the integration of the design of an E-portfolio within the courses framework on a personal and 
professional project may allow creative curriculum. The E-portfolio is the final production of a four steps pedagogical scenario: 
seek information on professional and scholarly environment, make a physical box that represents itself, design a mind map - an e-
portfolio, and reuse it one year after. This scenario has been tested on ninety bachelor students. Answers to questionnaires enable 
us to open our analysis towards finer assumptions to test later on the structure and the contents of the E-portfolio conceived. 
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1. Introduction 
This study focuses on a way to enhance creativity when students look forward and process their path throughout 
all their life. We consider that students are designers of their own project. Their project must be creative because 
their need to be adapted to each person. Thus, our theoretical framework deals with the studies made on design and 
creativity in the ergonomics field to specify our point of view and propose tools in order to help students in these 
activities. The e-portfolio is seen as one of these tools, and a product of a specific pedagogical scenario that held 
students in the design process. The individuality of each student project leads us to recommend the use of mind 
mapping tools to enhance creativity in the designed project. We assume that this scenario will foster students to 
think differently and design projects that fit more with their desires, needs and constraints. More, this scenario may 
teach a method to do so and students may re-use it all along their life. 
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2. Theoretical framework 
2.1. Design and creativity 
The design can be defined as an individual and collective activity, finalized by a project to develop a physical and 
symbolic artifact. Its peculiarity is that it always starts with vaguely-defined problems (Darses, 1999). 
Recommendations are proposed to guide the actors in the process. According to the International Standardization 
body (ISO, 1999) for recommendations of ergonomic design, quality is defined as "the ability of a product or service 
to satisfy the needs of a user". Following this idea, Norman (1999) has proposed the user-centered design approach. 
The main idea is the participation of the end user of the product design process: the user is somehow incorporated 
into the design team. The researches define the stages of the process: plan process, understand and specify context of 
use, then the user and organizational requirements, produce design solutions, and finally, assess solutions in terms of 
pre-defined requirements. For each step, methods are recommended to define better the characteristics of users. This 
conception of design is relevant in our study because students are designers of their personal project. Moreover, they 
design their own product. Fisher et al. (2004) have defined the concept of metadesign where a group designs a 
product to itself. The metadesign characterizes objectives, techniques and process that allow users to act as designers 
and create new knowledge, instead of restricting their reflection on the existing one. Hence, we may consider that 
students are making individual metadesigns when they think and design their project. They have to regulate their 
design to fit in the constraints encountered. 
Futhermore, design fosters creativity. Indeed, Bonnardel (2009) with other authors (Amabile, 1996) define the 
creativity as the ability to get an idea or make a production that is new and adapted to the context in which it occurs. 
Three steps are required to allow creativity process: formulation and reformulation of ideas, looking for creative 
solutions and assessing ideas or creative solutions. From a personal mental representation of the problem to solve, 
designers may make analogies to open the space of possible ideas in the context and evaluate the solutions. 
Hence, in our case, creative students’ projects may be fostered by a specific pedagogical scenario that allows them 
to formulate the personal and professional context they have to deal with, to make analogies to open them through 
variety of solutions and evaluate these solutions. Then, students have to plan their project, know better the social and 
individual context in which they will have to use it, produce several ways to deal with these constraints, and test 
them. If the projects are too ambitious in testing some items, students will try other solutions, re-doing all the 
process to reach a personal and professional project that fits with all the parameters they have put in balance in the 
design. 
2.2. E-portfolio: product of a design process 
The E-Portfolio is a structured collection of data chosen by its author according to certain objectives. It is not 
necessarily shared with others, as its main function is the reflexive analysis by the author on its own activities 
(Schön, 1983). The digital feature not only helps to achieve a hierarchical structure, but also allows designing of 
hyperlink structure to incorporate changes. Literature abounds on the types of E-Portfolio and its learning benefits 
(Barett, 2000; Depover et al., 2008; Karsenty et al., 2007; Gulbahar and Tinmaz, 2006).  The authors distinguish 
between types of portfolio according to the objective of the author:  
x learning - a collection of knowledge whose personal structure provides a better understanding of their learning 
and understanding 
x presentation - collection of personal achievements and / or professional  
x evaluation - collection of production-related skills  
x professional development - compilation and construction of documents for the selection of a career path  
This last task is complex because it demands integrated thinking linked to three others, and to establish links 
between different topics. 
The E-Portfolio may take various forms (Bibeau, 2009; Bibeau, 2007) such as presentation software like 
Microsoft PowerPoint, website, video clip, etc. Further, the complexity of approach relates to the choice of form. It 
helps to accentuate certain features. For example, a presentation might not be shared, and is therefore more a 
reflection on itself; a website is more a presentation to others; a video clip may integrate some creativity but does 
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not allow changes. Hence, the content and form are closely linked. It is therefore essential to work upstream on the 
personal goals of e-portfolio to select the appropriate support. 
In this study, e-portfolio is seen as a product of a creative design process of the students’ projects. Indeed, this tool 
is made from several steps that include formulation of the problem, forward-looking adapted solutions, and testing 
them, also using tools such as mind mapping that may foster creativity (Forster, 2009). E-portfolio also allows 
making analogies at two levels. First of all, thinking on the personal project pushes students to look around 
exploring other projects. Second, using technologies to design might help them to represent mentally their project on 
several formats that foster operational structure of information. Hence, our general questioning deals with the ability 
of the design of a e-portfolio to support creativity in students’ projects, but also in the originality of the method 
students design to reuse it all along their life. 
3. Method 
3.1. Pedagogical Scenario 
The Computer Department of our university includes a course that allows first and second year bachelor students 
to design their personal and professional projects. The train of thought that helped design the educational approach 
is summarized by the phrase: The student is the actor of his path. The aim is to bring the student to find himself and 
a method for use in projecting himself in the future, and use it throughout his life. The student is, with the teacher, 
an actor of design of the training, since he participates in the product development. Here, we find the user-centric 
design mentioned above.  
The pedagogical scenario focuses on leading students to let them design their own assistance. They take part in 
the design process by developing their own method of construction of the project. Ergonomics recommends various 
methods for the analysis of needs such as their expression through verbalization (written and oral interviews). For 
this, the teaching team provides the students the resources and tools for a reflexive analysis of these needs. The 
scenario is divided into four objectives:  
1. Knowledge of various pathways: students work in groups of 4 or 5 in search of documents and experiences 
(interviews with professionals) on a job they have chosen to analyze. They then produce an oral presentation. 
2. Increased self-knowledge: students fill out a form (with open questions) on their skills and experiences. They 
can use other resources such as questionnaires (list of questions very different and about personal belief, such as 
What is your favorite color?, and interviews with other students. The production is the realization of a video clip of 
one to two minutes in which they present themselves on the form of their choice.  
3. Computing external and personal information: structuring of information gathered in previous steps. It requires 
students to: 
x present themselves as a physical box. They make a box with withdraws that structure information about 
themselves.  They then must select the information they might present to everybody and the ones they have to keep 
to themselves.  
x carry out a mental map from the physical box. It is the hierarchical structure of the e-portfolio. 
x produce the e-portfolio with the support of their choice. 
4. Reuse of the process for project development: recovery of e-portfolio one year after training and improvement. 
Students benefit from several months teaching and a work experience of two months that they can structure and 
adapt to their e-portfolio.  
Four teachers conducted the scenario through a two-years period with the first three steps on 8 two-hours class 
lessons the first year, and the fourth step during the last month of the second year on an autonomous student work 
mode. Ninety students participated to this study. They were distributed in six classes.  
3.2. Assumptions 
Results on a part of this scenario have already been presented in Mailles-Viard Metz and Albernhe-Giordan 
(2009). The scenario was the same as the one presented here except there was not the physical box exercise in the 
third step. It was conducted on hundred of students and results allowed us to note that students follow the 
instructions step by step and make all their e-portfolio. In addition, a large majority was not satisfied with the 
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creation of mental maps for a better understanding of themselves and the structuring of their e-portfolio. However, 
the maps were very different and seemed to support the design of e-portfolio. We assumed that these difficulties 
were related to the mental maps software appropriation rather than the interests of such a design. When interviewing 
students at the end of second year, who must reuse their e-portfolio and modify it, they retained interest in this 
achievement, and the majority say they will re-use, whether for professional or personal reasons. 
The scenario we present in this paper was designed considering those past results and propose to insert the 
physical box exercise in order to help students’ mental representation design by making analogies with the physical 
word before having to conceptualize their ideas in mental maps. 
In this new study, according to the stages to enhance creativity from Bonnardel (cited above), we assume first 
that, formulation and reformulation might be done by students when they follow the two first steps of our scenario: 
oral presentations of pathways and better knowing themselves by questionnaires. Second, making and presenting the 
physical box and designing mind mapping (third step) might help while searching for solutions. Third, the 
assessment step is validated if students plan to reuse and modify their e-portfolios several months after the first 
design (fourth step). In our case, because our objective is that students build a reflexive approach on the way they 
design their project, and that they have to find a personal method, we chose to conduct a questionnaire and measure 
the students understanding of the benefits of each use tool to design the e-portfolio. Indeed, if they well assimilate 
their own method, there is more chance they reuse it. 
4. Results 
The results are computed from an analysis of responses to a questionnaire completed anonymously and optionally 
at the end of the course using a content learning platform. Only the first year course is analyzed here that does not 
allow us to know how e-portfolios are reused one year after. As in former results, a large majority (84) of students 
appreciated to work autonomously. All the students made an oral presentation, a physical box, a mental card, and an 
e-portfolio, even though only oral presentations and e-portfolios were evaluated by teachers. Half of students (50) 
felt like having learnt a new method to seek information and plan to reuse it. Students did not like using mind 
mapping (see Figure 1 for two mind maps example). They do not want to reuse the tool. This result was found in the 
first experiment and the introduction of the physical box exercise does not seem to have helped students in the 
appropriation of mind mapping thinking. On the other side, students saw the link between the physical box and the 
e-portfolio design. Majority of students think that e-portfolio may help them to have a more structured 
representation of themselves, store information, find training and a business. Students also seemed to have 
understood the benefits of establishing a research methodology issue of their work on a trade: they think that they 
will reuse their e-portfolio when they will have finish their actual training and a new business experience. 
 
Figure 1. Two examples of students’ mind maps. 
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5. Conclusion 
Our objective was to present a new pedagogical scenario to enhance creativity in the design of students’ projects 
and to show it feasibility. The results enable us to report on its feasibility and its interest. Moreover, the scenario 
seems to enhance a creative process because it allows formulation of the problem, seeking of new ideas and test of 
solutions. Majority of students appreciated designing e-portfolio in this way, except for mind mapping, and have 
learnt about project method and tools. Unfortunately, students still encounter problems to get through conceptual 
structure of information by making mind maps even though we introduced an exercise to force them to build 
analogical representations.  
We have to consider that the questionnaire method does not allow going deeply in the creativity process. Further 
results might be found by analyzing the individual structures of physical boxes, mind maps and e-portfolio in order 
to see how the transformation is made. Indicators should be for example the number of categories that are created by 
student through the all process. This further analysis may lead us to improve tools to better reach our goals. 
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